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1. Introduction 
Anorexia nervosa (AN), a severe and multifaceted condition, is characterized by persistent 
restriction of calorie intake, fear of gaining weight, and disturbances in body perception (American 
Psychiatric Association 2013). Symptoms commonly occur in early to late adolescence, and 
approximately 0.4% of the young female population is affected (American Psychiatric Association 
2013). Only approximately 50% of the affected individuals make complete and sustained recovery, 
while the remaining either remain symptomatic or relapse and remit (Steinhausen 2002).  
Current evidence suggests that family therapy is effective in 70%–80% of adolescents with 
AN (National Institute for Clinical Excellence 2004), and is thus the most beneficial approach. 
However, treatments for adolescents other than family therapy show poor outcomes (National 
Institute for Clinical Excellence 2004). The effective treatment of AN remains a significant 
challenge. 
Inefficiencies in set-shifting and central coherence are commonly observed in adult 
patients with AN (Halmi 2008; Lang, et al. 2014a). It is hypothesized that the cognitive style may 
influence the maintenance of illness and response to treatment (Halmi 2008). Although research on 
the neuropsychological functioning of adolescents with AN is limited (Lang, et al. 2014b; Tchanturia 
and Lang 2014), previous studies have demonstrated that children and adolescents with AN share 
cognitive processing inefficiencies as adults with AN (Dahlgren, et al. 2014; Lang, et al. 2015).  
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Cognitive remediation therapy (CRT) increases the patients’ cognitive flexibility by 
practicing new ways of thinking as well as facilitating bigger picture thinking, supporting patients 
with relevant tasks and helping them to become aware of their own thinking styles (Lindvall 
Dahlgren and Ro 2014; Tchanturia, et al. 2014). Although originally developed for patients with 
brain injury, CRT has been adapted to treat adult AN and is proven to be effective on both individual 
basis and group format (Lindvall Dahlgren and Ro 2014; Lock, et al. 2013; Tchanturia, et al. 2010; 
Tchanturia, et al. 2016). In adolescents, CRT has been piloted in both individual basis and group 
format observational studies (Dahlgren, et al. 2013; Pretorius, et al. 2012; Tchanturia, et al. 2010; 
Tchanturia 2015; Wood, et al. 2011). The benefit of providing therapeutic interventions in a group 
context includes enhancing social skills and relationships, sharing and normalizing difficulties, 
generating diverse ideas and solutions from different perspectives, and providing effective 
treatments to larger numbers of people (Tchanturia 2015). However, no study has evaluated CRT in 
younger adolescents with AN in Japan. 
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2. Study 1: Group CRT for younger adolescents with AN: a feasibility study in a Japanese 
sample 
2-1. Objectives 
Study 1 aimed to assess the feasibility, estimate the effect sizes for designing a larger study, 
and assess the acceptability of a CRT group by younger adolescents with AN in a Japanese sample.  
 
2-2. Methods 
Study design and settings 
This study adopted a single-arm design and was conducted at the Department of Children 
and Adolescent Psychiatry Tokyo Metropolitan Children’s Medical Center (TMCMC), Tokyo, Japan. 
The department has the largest number of children and adolescent psychiatry beds (202 beds) in 
Japan. All procedures were performed in accordance with the Helsinki Declaration and Japanese 
Ethical Guidelines for Medical and Health Research Involving Human Subjects. The study was 
approved by the Ethics Committee of Tokyo Metropolitan Children’s Medical Center (No: H27b-72) 
and registered with University Hospital Medical Information Network Clinical Trials Registry (No. 
000020623). 
Participants 
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Seven female participants were recruited from inpatient wards at the Department of 
Children and Adolescent Psychiatry TMCMC. The inclusion criteria were as follows: clinical 
diagnosis of AN according to the Diagnostic and Statistical Manual of Mental Disorders, Fifth 
Edition (DSM-5) (American Psychiatric Association 2013) by child psychiatrists, age: 13–18 years, 
and event of hospitalization. The hospitalization of all participants was involuntary for medical care 
and protection. The exclusion criteria included an intelligence quotient (IQ) of less than 70, history 
of brain injury, drug abuse/dependence, and critical physical disease. The participants were enrolled 
from January to April 2016. Two groups were run in total. The first and second group consisted of 
four and three adolescents respectively. 
Measures 
The body mass index (BMI) and standard body weight ratio were assessed at admission, 
and before and after CRT, while the neuropsychological measures were assessed before and after the 
CRT.  
Rey–Osterrieth Complex Figure Test  
To evaluate central coherence, the Rey–Osterrieth complex figure test (ROCFT) was 
performed (Lopez, et al. 2008a; Lopez, et al. 2008b; Rose, et al. 2011). The participants were 
provided a blank sheet of paper, sheet with a complex figure, and pencil and were instructed to copy 
the complex figure design. The drawing process was video-recorded. The ROCFT was scored 
6 
 
according to the scoring method by Booth (2006). The order index (OI) yields a score between 0 and 
3.33, with higher scores indicating drawing of global elements initially. The style index (SI) yields a 
score between 0 and 2, with higher scores indicating continuous drawing style for the main elements 
of the figure. The OI and SI are computed and subsequently added to yield the central coherence 
index (CCI). The CCI yields a score between 0 and 2, with higher scores indicating a more coherent 
drawing style. A researcher, who was independent of the study, co-rated 100% of the ROCFTs. The 
inter-rater reliability was almost in perfect agreement (kappa = 0.91).  
Brixton Spatial Anticipation Test  
To evaluate set-shifting, the Brixton Spatial Anticipation Test (Brixton) was used (Burgess 
and Shallice 1997). The participants were asked to predict the movements of a blue circle, which 
changes location after each response. The participants need to guess the concept behind these 
changes to make correct predictions. Occasionally, the pattern of movement changes and the 
participant has to abandon the old concept in favor of a new one. The total number of errors made on 
the test can be used to construct a scaled score. The greater the number of errors, the stronger the 
inefficiencies of set-shifting. The score yielded is between 1 and 10, with lower scores indicating 
stronger inefficiencies of set-shifting.  
Wechsler Intelligence Scale for Children-IV  
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The Wechsler intelligence scale for children (WISC)-IV was measured during admission. 
One participant had already been assessed using WISC-IV within 2 years; thus, the participant’s 
previous data were used. 
Children’s version of Eating Attitude Test with 26 items 
The children’s version of Eating Attitude Test with 26 items (chEAT-26) is a self-reported 
instrument of the characteristic psychopathology of AN (Maloney, et al. 1989). The scale yields a 
total score between 0 and 78, with higher scores indicating worse eating attitude.  
Autism–Spectrum Quotient 
The Autism–Spectrum Quotient (AQ) (Baron-Cohen, et al. 2001) is a 50-question scale 
answered by the participants’ parents. The scale yields a total score between 0 and 50, with higher 
scores indicating stronger autism traits. 
The chEAT-26 and AQ were measured once before the CRT intervention. 
Motivational ruler  
The motivational ruler (MR) was used to determine the self-reported importance and 
ability to change (Miller and Rollnick 2002). It consists of two questions: (1) Importance to change, 
“How important is it for you to change and recover from your AN?” and (2) ability to change, “How 
confident are you in your ability to change and recover from your AN?” Each answer is rated on a 
10-point Likert scale (1 = not at all to 10 = very much). 
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Beck’s Depression Inventory-II 
The Beck’s Depression Inventory (BDI)-II yields a total score between 0 and 63, with 
higher scores indicating higher severity of the depressive symptoms (Beck, et al. 1996). 
Rosenberg Self-Esteem Scale 
The Rosenberg self-esteem scale (RSES) is a self-reported instrument that measures an 
individual’s overall self-esteem (Rosenberg 1986). The scale yields a total score between 10 and 50, 
with higher scores indicating higher self-esteem. 
The MR, BDI-II, and RSES were assessed before and after the CRT intervention.  
Worksheet (each session) 
The worksheets documented the participants’ thinking about their thinking style, and the 
relation of the skills that they learned through each session to real life. 
Satisfaction Questionnaire (post-final session) 
This questionnaire consisted of four open-ended questions: “What are the good things that 
you learned from the group CRT?” “How has the group CRT helped you?” “What did you dislike 
about the group CRT?” and “What did you find difficult?” 
Interventions 
Participants received a usual treatment that included behavioral therapy, nutritional 
therapy, psychotherapy, and psychoeducation group sessions. They also received four sessions of the 
9 
 
group CRT. All sessions were provided weekly, and each session lasted for 40 minutes. Each session 
included tasks and reflective discussions of the tasks and session. The tasks of each session were 
Session 1, illusion task (switching how participants look at an image), Session 2: geometric figures 
(describing a complex shape to a partner), Session 3: switching attention task (switching between 
two different pieces of information), and Session 4: a summary and occupational task (thinking 
about what skills the person doing an occupation would need). The therapist was a child psychiatrist 
and participated in the 2-day CRT training workshop. Two child psychiatrists participated as 
facilitators in the first group. The second group consisted of a child psychiatrist and a nurse. The 
session program was based on the manual in Tchanturia et al. (2010) and was adapted for younger 
adolescents by using more concrete demonstrations. Adolescents were given homework between 
sessions to practice what they learned and to relate the skills to real-life scenarios. 
Statistical Analysis 
Descriptive statistics were calculated for all demographic variables and outcomes. Cohen’s 
d effect sizes were computed for the pre-CRT and post-CRT measures.  
 
2-3. Results 
Patient characteristics 
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Table 1 summarizes the patient characteristics. The participants had a mean age ± standard 
deviation of 13.86 ± 0.90 years, duration of illness of 1.06 ± 0.53 years, BMI of 12.89 ± 1.45 kg/m
2
, 
and standard body weight ratio of 64.00% ± 6.42%.  
 
Table 1. Participant demographic and clinical variables (N = 7) 
 
 
Characteristics Mean (SD)  
Age (years) 13.86 (0.90) 
Duration of illness (years) 1.06 (0.53) 
BMI (kg/m
2
) (On admission) 12.89 (1.45) 
Standard body weight ratio (%) (On admission) 64.00 (6.42) 
WISC 101.43 (15.67) 
chEAT-26 21.57 (17.71) 
AQ 16.14 (9.73) 
AQ, Autism–Spectrum Quotient; BMI, body mass index; chEAT-26, Children’s version of Eating 
Attitude Test with 26 items; SD, standard deviation; WISC, Wechsler intelligence scale for children. 
 
Table 2 summarizes the clinical, neuropsychological, and psychological measures of the 
seven adolescents before and after the CRT intervention. One participant dropped out, but she could 
complete the remaining sessions on an individual basis. Thus, all seven adolescents were included in 
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the final analysis. The effect sizes among the pre-BMI, post-BMI, and standard body weight ratio 
were large.  
Neuropsychological and psychological measures  
These data could not provide reliable effect sizes because of the small sample size. 
Feasibility and acceptability assessment of group CRT 
 Table 3 shows the participants’ reflecting about the relationship between their own 
thinking styles and real life in group CRT sessions. Table 4 shows the feedback of the Satisfaction 
Questionnaire. One case (Case 5) in the second group dropped out after two sessions because of high 
levels of anxiety and depression. 
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Table 2. Clinical variables, neuropsychological test scores, and psychological assessment 
Before and after CRT (N = 7) 
  
 
Pre CRT              
Mean (SD) 
Post CRT            
Mean (SD) 
 
  Effect size (d) 
BMI (kg/m2) 14.77 (1.36)  16.01 (1.78) 0.80  
Standard body weight ratio (%) 73.57 (7.14) 79.43 (8.61) 0.68 
Neuropsychological measures 
   
 Central coherence 
   
  ROCFT (order index) 2.41 (0.67) 2.33 (0.66) 0.13 
  ROCFT (style index) 1.36 (0.40) 1.45 (0.49) 0.22  
  ROCFT (central coherence index) 1.43 (0.38) 1.46 (0.44) 0.08 
 Set-shifting 
   
  Brixton (number of errors) 19.6 (13.4) 17.8 (12.3) 0.15 
  Brixton (score) 5.3 (3.0) 6.0 (3.1) 0.25 
Psychological measures (N = 6) 
   
 BDI 19.2 (11.0) 14.2 (12.4) 0.47 
 RSES 30.7 (11.8) 28.8 (12.6) 0.17 
 MR-Importance to change 7.0 (4.2) 8.3 (2.6) 0.45 
 MR-Ability to change 7.3 (4.2) 8.3 (2.6) 0.31 
One participant declined to complete the psychological measures (N = 6).  
BDI-II, Beck’s Depression Inventory-II; BMI, body mass index; Brixton, Brixton Spatial 
Anticipation Test; CRT, cognitive remediation therapy; MR, motivational ruler; ROCFT, Rey–
Osterrieth complex figure test; RSES, Rosenberg self-esteem scale; SD, standard deviation.  
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Table 3. Participants’ examples of reflecting about the relationship between their own thinking 
styles and real life scenarios in group CRT sessions 
 
 
 
 
 
    
Session Participants’ examples of their reflecting activity 
1: Illusion task  
Case 1 “When I do something, first thinking is finishing and second is detail.” 
Case 2 “It is difficult to switch feelings in real life.”  
Case 3 
“In real life, I find it difficult to see different perspectives of a situation, but I can do it with the 
guidance of a therapist and facilitators.”  
Case 4 “When I study for an exam, I tend to focus on one thing such as a weak point.”  
2: Geometric figures 
Case 1 
“When I talk to someone, I start to talk without a plan. I cannot integrate information into the bigger 
picture.”  
Case 6 “I can’t do something in a variety of ways.”  
Case 7 “I tend to see details at first.” 
3: Switching Attention task 
Cases 1 and 3 “When I get upset (e.g., recital), it is difficult to switch feelings.”  
Case 6 “I like to plan my day (I dislike change).”  
4: A summary and discussion around real-life application of the skills learned and occupational task 
Case 1 “It is easy to switching feelings and behaviors when I accept a situation.” 
Case 3 “In real life, I tend to see in details. I tend to focus on one thing that I am not good at.” 
Case 6 “I tend to focus on one thing. I want to be able to switch behaviors well.” 
Case 7 “I can switch feelings and behaviors in sports.” 
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Table 4. Feedback of Satisfaction Questionnaire 
 
    
Advantages of the CRT group (“What are the good things that you learned from the CRT group?”) 
Case 1 “to be able to change more rapidly” 
Case 3 “to know that different people have different opinions” 
Case 6 “to think about new thinking styles and to change own thinking style in real-life” 
Benefits of CRT skills to daily life (“How has the CRT group helped you?”) 
Case 1 “to facilitate both bigger picture thinking and detailed thinking styles” 
Case 3 “to get many thinking styles” 
Case 6 “to get another good point of view” 
Disadvantages of the CRT group (“What did you dislike about the CRT group?” and “What did you find difficult?”) 
Case 3 “to make participants nervous because they are in front of many facilitators” 
Case 4 “homework” 
Case 6 “difficultly in reflecting and generalizing to real-life settings” 
 
2-4. Discussion 
The objective of this study was to assess the feasibility and acceptability of a group CRT 
by younger adolescents with AN in a Japanese sample. The results indicated that group CRT was 
feasible. First, there were large changes in the adolescents’ body weights. Second, there were 
medium changes in the adolescents’ self-reported depressive symptoms and motivation (importance 
to change) to get better.  
The present findings also showed that group CRT was acceptable in adolescent involuntary 
inpatients. First, the dropout rate (14%) was lower than that reported previously (Pretorius, et al. 
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2012: 17%; Dahlgren, et al. 2013: 33%), and the dropout case could complete the CRT sessions on 
an individual basis. Secondly, the adolescents’ feedback was positive. All participants could reflect 
on their own thinking styles, such as having difficulty with changing feelings and the tendency to 
focus on details in real life. Case 1 reported “I was able to change more easily, adapt to bigger 
picture thinking styles, and generalize to real life settings.” Case 3 reported “I became aware that 
different people have different opinions.” This may have resulted from opportunities to share the 
perspectives with other members in the group CRT. Adapting the CRT manual for younger 
adolescents was acceptable in a Japanese sample.   
There could be two reasons explaining the small or negligible differences between the 
pre-neuropsychological and post-neuropsychological measures. First, the study was underpowered to 
detect statistical differences. Second, it could be difficult for some younger adolescents to generalize 
to real-life settings. Cases 3 and 6 reflected and generalized to real-life settings well, did their 
homework enthusiastically, and exhibited improvements in their ROCFT scores. Case 6 also 
participated in the sessions with her nurse. Homework is important for generalizing to real-life 
settings. Not all adolescents could participate in homework, and some adolescents provided negative 
feedback, included finding the homework difficult. In future studies, the homework could be more 
approachable for adolescents, and future studies could include nurses to help facilitate and aid with 
generalizing to real-life settings.  
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Some participants reported difficulty in reflecting and generalizing to real-life settings. 
Therapists may need to devise effective means, such as giving concrete examples and step-by-step 
instructions. Another negative feedback was that public speaking was too anxiety-provoking. Future 
groups could include more paired work to help the participants to feel more relaxed and comfortable. 
One case dropped out because of high levels of anxiety and depression, but she could 
complete the task on an individual basis. In such a case, CRT on an individual basis could be more 
acceptable.  
This was the first reported evaluation of a group CRT in younger adolescents in a Japanese 
sample of severe AN (mean BMI: 14.8 kg/m
2
) compared with a previous report (mean BMI: 15.8 
kg/m
2
; Dahlgren, et al. 2013) that measured neuropsychological parameters before and after 
intervention. The participants were also younger (mean age: 13.9 years) than those in previous 
reports (Dahlgren, et al. 2013: 15.9 years; Dahlgren, et al. 2014: 15.6 years). 
This study design had four limitations. First, it used an uncontrolled design and open trials. 
However, the group CRT was conducted within the context of a real clinical setting, thus indicating 
that it is feasible to conduct the therapy in involuntary inpatient settings. Second, this study included 
a very small sample size. However, the results are preliminary and can be used as a baseline for 
larger studies. Third, no follow-up evaluation was performed in this study. However, two of seven 
cases (29%) were rehospitalized because of weight loss within 1 year in a post survey. Finally, all 
17 
 
participants were administered other therapies. Thus, it is difficult to attribute changes to a group 
CRT alone. Future research should include a bigger sample size, follow-up evaluation, and 
comparison between group CRT and other therapies.  
 
2-5. Conclusions 
Group CRT is likely to be feasible and acceptable in younger Japanese adolescents with 
AN. 
 
Patient consent 
Written and informed consent was obtained from both participants and parents. 
Competing interests 
The author declares that they have no competing interests. 
Ethics approval and consent to participate 
All procedures were performed in accordance with the Helsinki Declaration and Japanese 
Ethical Guidelines for Medical and Health Research Involving Human Subjects. The study was 
approved by the Ethics Committee of Tokyo Metropolitan Children’s Medical Center (No: H27b-72) 
and registered with University Hospital Medical Information Network Clinical Trials Registry (No. 
000020623). 
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3. Study 2: Effectiveness of group CRT for adolescents with AN: an evaluation study in a 
large Japanese sample  
3-1. Objectives 
According to study 1, group CRT is likely to be feasible and acceptable for younger 
Japanese adolescents with AN. The effect sizes were also estimated in study 1. Thus, study 2 was 
designed on a larger scale. The objective of study 2 was to assess the effectiveness of a group CRT in 
Japanese adolescents with AN.  
 
3-2. Methods 
Study design and settings 
This single-arm study was conducted at the Department of Children and Adolescent 
Psychiatry TMCMC, Tokyo, Japan. All procedures were performed in accordance with the Helsinki 
Declaration and Japanese Ethical Guidelines for Medical and Health Research Involving Human 
Subjects. The study was approved by the Ethics Committee of Tokyo Metropolitan Children’s 
Medical Center (No: H28b-166) and registered with University Hospital Medical Information 
Network Clinical Trials Registry (No. 000026629).  
Participants 
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Ten female participants enrolled from April to October 2017 and four groups were run. 
The first, second, and fourth group consisted of two adolescents each, and the third group consisted 
of four adolescents. The participants were recruited from inpatient wards at the Department of 
Children and Adolescent Psychiatry TMCMC. The inclusion criteria were as follows: clinical 
diagnosis of AN according to the DSM-5 (American Psychiatric Association 2013) by child 
psychiatrists, age: 13–18 years, and event of hospitalization at the time of registration in this study. 
One patient in the fourth group was discharged after the second session. Hospitalization was 
involuntary for medical care and protection in 9 participants and voluntary in one participant in the 
third group. The exclusion criteria included an IQ of less than 70, history of brain injury, drug 
abuse/dependence, and critical physical disease. Patients with a history of psychosis and who 
participated in study 1 were also excluded.  
Measures 
The BMI and standard body weight ratio were assessed at admission, and before and after 
group CRT. Neuropsychological measures, such as the ROCFT and Brixton, were performed and 
psychological measures, such as the MR, BDI-II, and RSES, were assessed both before and after 
group CRT.  
Wechsler Adult Intelligence Scale-III 
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If the participant was 16 years of age or older, the Wechsler Adult Intelligence Scale 
(WAIS)-III was assessed during admission. If the participant was 15 years or younger, WISC-IV 
was assessed during admission. Three participants had already been assessed using WISC-IV within 
2 years; thus, the participant’s previous data were used. 
Eating Attitude Test with 26 items 
The Eating Attitude Test with 26 items (EAT-26) is a self-reported instrument to evaluate 
the characteristic psychopathology of AN. The scale yields a total score between 0 and 78, with 
higher scores indicating worse eating attitude (Garner, et al. 1982). If the participant was a junior 
high school student, chEAT-26 was assessed, and if the participant was a high school student, 
EAT-26 was assessed. The chEAT-26 and EAT-26 were assessed before and after group CRT.  
Satisfaction Questionnaire (post-final session) 
This questionnaire included three 10-point Likert rating scale (1–10) enquiring about the 
experience of group CRT: “How much did you enjoy the group CRT?” (1 = did not enjoy at all and 
10 = really enjoyed), “How useful was the group CRT?” (1 = not useful at all and 10 = really useful), 
and “Do you feel that you have learned new skills?” (1 = no, none and 10 = yes, lots). The 
questionnaire also consisted of four open-ended questions: “What are the good things that you 
learned from the group CRT?” “How has the group CRT helped you?” “What did you dislike about 
the group CRT?” and “What did you find difficult?”  
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Follow-up Questionnaire (after 3 months) 
This questionnaire consisted of two open-ended questions: “What are the things that 
seemed to be useful in daily life among the things you learned from the group CRT?” and “Please 
write down the concrete scenes in daily life that you use to apply what you learned from the group 
CRT.” 
Interventions 
The participants received a usual treatment that included behavioral therapy, nutritional 
therapy, psychotherapy, and psychoeducation group sessions at admission and behavioral therapy, 
nutritional therapy, and psychotherapy in outpatient treatment. They also received four sessions of 
the group CRT, which were basically the same as those in Study 1. Based on the negative feedback 
of Study 1 related to public speaking, groups in Study 2 included more paired work to help the 
participants feel more relaxed and comfortable. 
The therapist was a child psychiatrist and participated in the 2-day CRT training workshop. 
One child psychiatrist and one child psychiatric resident participated as facilitators in the first and 
third group, respectively. One child psychiatric resident participated as facilitator in the second 
group and in the only third session of the fourth group. Adolescents were given homework between 
sessions to practice what they learned and to relate the skills to real-life scenarios. Based on the 
adolescents’ feedback regarding Study 1, homework sheets were used to make them easier and more 
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approachable for adolescents. Homework also included a task working with their doctors, nurses, or 
families to help facilitate and aid with generalizing to real-life settings. 
Sample size estimation 
Forty patients will participate in this study. This sample size was based on results from our 
feasibility study (Study 1) that indicated that the effect size of MR (importance to change) was 0.45. 
The sample size was estimated by the effect size (0.45), α error probability (0.05), and power (0.80). 
Thus, allowing for a 15% dropout rate, 40 patients were required in this study. 
Outcomes 
The primary outcome measure was self-reported MR (importance to change). The 
secondary outcomes were BMI, standard body weight ratio, ROCFT, chEAT-26/EAT-26, MR (ability 
to change), BDI-II, RSES, Satisfaction Questionnaire, follow-up questionnaire, and dropout rate. 
Current study status 
The study began recruiting patients in April 2017. The number of registered patients was 
10 by October 2017. 
Statistical Analysis 
Descriptive statistics were calculated for all demographic variables and outcomes. The 
change in outcomes was analyzed using a two-tailed paired t-test. These statistical analyses were 
performed using IBM® SPSS® Statistics Version 24 for Windows (IBM, Armonk, New York, USA). 
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Cohen’s d effect sizes were computed for the for the pre-CRT and post-CRT measures. P < 0.05 was 
considered statistically significant. 
 
3-3. Results 
Patient characteristics 
Table 5 summarizes the characteristics of the 10 adolescents. The participants had a mean 
age of 15.00 ± 1.63 years, duration of illness of 1.53 ± 0.77 years, BMI of 14.11 ± 2.70 kg/m
2
, and 
standard body weight ratio of 69.80% ± 12.2%.  
Dropouts 
One participant in the third group dropped out, but she could complete the third session on 
an individual basis and participate in the fourth session on a group basis. The dropout rate was low 
(10%) at the current status. 
Outcomes 
Table 6 summarizes the clinical, neuropsychological, and psychological measures of the 
10 adolescents before and after the CRT intervention. All 10 adolescents were included in the final 
analysis. 
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Table 5. Participant demographics and clinical variables (N = 10) 
 
  
Characteristics Mean (SD)  
Age (years) 15.00 (1.63) 
Duration of illness (years) 1.53 (0.77) 
BMI (kg/m
2
) (On admission) 14.11 (2.70) 
Standard body weight ratio (%) (On admission) 69.80 (12.2) 
WISC/WAIS 104.50 (19.6) 
AQ 19.50 (6.43) 
AQ, Autism–Spectrum Quotient; BMI, Body mass index; SD, standard deviation; WAIS, Wechsler 
Adult Intelligence Scale; WISC, Wechsler intelligence scale for children. 
 
 
 
 
 
 
 
 
 
 
25 
 
Table 6. Clinical variables, neuropsychological test scores, and psychological assessment 
before and after CRT (N = 10) 
 
      
 Pre CRT         
Mean (SD) 
Post CRT         
Mean (SD) 
   
 
t P 
Effect 
size(d) 
BMI (kg/m2) 16.17 (1.92)  16.72 (1.46) -1.55 0.16 0.34  
Standard body weight ratio (%) 79.00 (8.06) 82.10 (6.82) -1.81 0.10  0.44  
Neuropsychological measures 
     
 Central coherence 
     
  ROCFT (order index) 2.38 (0.67) 2.55 (0.32) -0.66 0.52 0.34  
  ROCFT (style index) 1.67 (0.49) 1.82 (0.30) -1.00  0.35 0.39  
  ROCFT (central coherence index) 1.58 (0.43) 1.71 (0.22) -0.91 0.39 0.40  
 Set-shifting 
     
  Brixton (number of errors) 24.9 (9.6) 20.8 (5.4) 2.53 0.03* 0.55  
  Brixton (score) 3.6 (1.8) 4.4 (1.6) -2.06 0.07 0.50  
Psychological measures 
     
 chEAT-26 (N = 6) 23.8 (19.6) 19.2 (18.4) 1.25 0.27 0.27  
 EAT-26 (N = 4) 14.8 (11.7) 25.3 (16.5) -1.56 0.22 0.85  
 BDI 16.0 (12.0) 16.0 (15.7) 0.00  1.00  0  
 RSES 29.9 (8.7) 28.4 (9.5) 1.10  0.30  0.17  
 MR-Importance to change 9.2 (2.5) 8.6 (3.0) 0.84 0.43 0.23  
 MR-Ability to change 8.2 (2.4) 7.9 (2.9) 0.38 0.71 0.12  
BDI-II, Beck’s Depression Inventory-II; BMI, body mass index; Brixton, Brixton Spatial 
Anticipation Test; CRT, cognitive remediation therapy; MR, motivational ruler; ROCFT, Rey–
Osterrieth Complex Figure Test; RSES, Rosenberg self-esteem scale; SD, standard deviation;. *P < 
0.05. 
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There were negligible effect sizes shown the pre-CRT and post-CRT BDI and MR (the 
ability to change). There were small effect sizes shown between the pre-CRT and post-CRT BMI, 
ROCFT OI, ROCFT SI, chEAT-26, RSES, and MR (importance to change). There were medium 
effect sizes between the pre-CRT and post-CRT standard body ratio, ROCFT, CCI, and Brixton 
(number of errors and scores). There was a large effect size between the pre-CRT and post-CRT 
EAT-26, and the score had not improved following the intervention. 
Scores of all neuropsychological tests had improved between the pre and post CRT 
intervention, but t-test revealed that only Brixton (number of errors) was significant at the current 
status (P = 0.03). 
Adolescents’ feedback (Satisfaction Questionnaire) 
Figure 1 shows the adolescents’ mean feedback score on three 10-point Likert rating scales. 
Table 7 shows the feedback on four open-ended questions.  
Follow-up (after 3 months) 
Table 8 shows the feedback of two open-ended questions in the follow-up questionnaire. 
Four of the 10 participants were followed up for 3 months at the current status, but one (Case 2) did 
not complete the questionnaire. 
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Figure 1. Mean scores on the feedback of the Satisfaction Questionnaire (N = 10) 
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How much did you enjoy the
group CRT?
How useful was the group
CRT?
Do you feel that you have
learned new skills?
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Table 7. Feedback of the Satisfaction Questionnaire 
 
  
Advantages of the CRT group (“What are the good things that you learned from the CRT group?”) 
Case 1, 3, and 5 “to understand my thinking style” 
Case 2, 4, 6 and 7 “to know that different people have different opinions” 
Case 7 “fun” 
Case 8 “to think with other participants” 
Case 9 “to listen carefully to each opinion” 
Benefits of CRT skills to daily life (“How has the group CRT helped you?”) 
Case 1,2 and 10 “to be able to think flexibility” 
Case 3 and 9 “to get different thinking styles” 
Case 4 “not to restrict my behavior by thinking that I have to do something” 
Case 7 “easy to think about how to cope with every now and then” 
Case 8 “to be able to switch thinking in the meal” 
Case 9 “to be able to see my thinking style objectively ” 
Disadvantages of the CRT group (“What did you dislike about the group CRT?” and “What did you find difficult?”) 
Case 1 and 6 “homework” 
Case 2 “difficult thinking about what I do not usually think (reflecting)” 
Case 3 “difficult telling my opinions” 
Case 4 “difficult explaining things in detail” 
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Table 8. Feedback of follow-up questionnaire after 3 months 
 
  
Benefits of CRT skills to daily life and the concrete scene in daily life where you use the skills 
Case 1 “to be able to try to change my viewpoint and get bigger thinking style” 
 “to use bigger thinking style when planning” 
Case 3 “to know my thinking style and get different thinking styles” 
 “to try to see the whole even if I fail” 
 “to try to take a new thinking style, for example, when choosing a drink” 
Case 4 “to keep away from one thinking style and viewpoint” 
 “to act according to circumstances at the time, not rules” 
 “to think about another thinking style when it does not go well (school homework)” 
 “to try to think about feelings in other positions” 
 
3-4. Discussion 
The objective of this study was to assess the effectiveness of a group CRT for adolescents 
with AN in a Japanese sample. This study will be the first and largest study evaluating the 
effectiveness of group CRT in Japanese adolescents with AN. 
The current results indicated the small effect size of primary outcome measures, MR 
(importance to change) between pre-CRT and post-CRT, and the score was not better. This could be 
because of two reasons. First, the MR score (importance to change) before the CRT intervention was 
already high. Second, the study was underpowered to detect statistical differences. This study will 
30 
 
recruit 40 patients eventually and is expected to have sufficient power to detect meaningful 
difference in the outcome.  
For the secondary outcomes, negligible or small effect sizes were observed between the 
pre-CRT and post-CRT BMI, ROCFT (OI and SI), BDI, chEAT-26, RSES, and MR (ability to 
change). The effect sizes were medium between the pre-CRT and post-CRT standard body ratio, 
ROCFT, CCI, and Brixton (number of errors and scores). The effect sizes were large between the 
pre-CRT and post-CRT EAT-26, and the score had not improved. However, the t-test revealed that 
only Brixton (number of errors) was significant. Thus, it was necessary to examine up to 40 
participants, analyze, and discuss the results again. 
The positive results of the current status were as follows. First, the dropout rate was low 
(10%), and the dropout case could complete the CRT session on an individual basis. Second, the 
adolescents’ feedback immediately after the intervention and after 3 months were both positive. 
Most participants found that group CRT was fun, useful, and helpful. All participants could reflect 
on their own thinking styles. Cases 1, 3, and 4 reported that they could use the skills that they 
acquired from group CRT after 3 months.  
This study had two strengths. First, CRT in this study was administered in a program 
improved based on the results of Study 1. Based on the adolescents’ feedback in Study 1, the groups 
included more paired work to help the participants feel more relaxed and comfortable, and 
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homework sheets were used to make them easier and more approachable for adolescents. Second, 
follow-up evaluation was performed after 3 months. 
This study design had two limitations. First, it used an uncontrolled design and open trials. 
Second, all the participants were also subjected to other therapies. Thus, it is difficult to attribute 
changes specifically to group CRT. Future research could include a comparison of group CRT with 
other therapies.  
 
3-5. Conclusion 
Despite the aforementioned limitations, this study may help estimate the effectiveness of a 
group CRT for Japanese adolescents with AN, which will aid in the design of a further controlled 
study. 
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